The wake of a single wind turbine was measured with a Doppler wind lidar system during a night with a well developed low-level jet. Two meteorological microscale models with different model assumptions were applied to the same situation to generate consistent three-dimensional f elds of wind components, turbulent kinetic energy and temperature. A three-dimensional ray-based sound particle model was used to simulate the propagation of the wind turbine noise into the downwind area. Two-dimensional sound propagation simulations were performed on the basis of the lidar measurements and three-dimensional simulations were based on the results of the meteorological models. Both meteorological models are capable of reproducing the main features of the measured wake f ow. However, the results differ in many details from each other as well as from the lidar measurements. The acoustical model results show that the wake f ow favours the sound propagation from the upper sources (aerodynamic noise at the wing tips near the crest of the rotor plane) towards the ground. The acoustical simulations also suggest a high sensitivity of the noise impact near the ground to differences between the simulated meteorological f elds.
Introduction
Wind energy is a quickly growing business. According to WWEA (2009) the worldwide annual growth rate of the installed capacity is 31.7 percent with increasing tendency. Environmental problems associated with wind energy converters are mainly acoustical and optical nuisances. The wind reduction in the wake of wind turbines and the generation of turbulence impairs the energy yield of downwind turbines and has to be considered in the planning of wind parks. Moreover, larger wind parks may have an impact on the local climate. Therefore, many studies have investigated the wake f ow of wind turbines by f eld measurements, scale-model measurements and numerical simulation.
